ZBTB16 induces osteogenic differentiation marker genes in dental follicle cells independent from RUNX2.
Dental follicle cells (DFCs) are neural crest cell-derived cells and the genuine precursor cells of cementoblast and alveolar osteoblasts. After osteogenic differentiation, expression levels of the transcription factor zinc factor and BTB domain containing 16 (ZBTB16) were significantly increased. ZBTB16 is associated with the process of osteogenic differentiation in bone marrow-derived mesenchymal stem cells and crucial for the expression of the osteogenic transcription factor runt-related transcription factor 2 (RUNX2). It is proposed that ZBTB16 plays also a crucial role for the differentiation of DFCs into osteoblasts. In this study, the differentiation of DFCs by alkaline phosphatase (ALP) activity measurement, alizarin red staining, and electron-dispersive x-ray spectrometry (EDX) analysis is investigated. The expression of ZBTB16 during osteogenic differentiation and the expression of osteogenic differentiation markers were assessed by real-time reverse transcription polymerase chain reaction. Glucocorticoid stimulation was inhibited using RU486 (11β-[p-(Dimethylamino)phenyl]-17β-hydroxy-17-(1-propynyl)estra-4,9-dien-3-one), and ZBTB16 was overexpressed via transient transfection of an expression vector. After the initiation of osteogenic differentiation, ZBTB16 levels were increased highly in DFCs, whereas RUNX2 was expressed constitutively only. An EDX analysis verified the differentiation of DFCs into osteoblast-like cells because clusters of mineralization consisted of hydroxyapatite. ZBTB16 induced the expression of nuclear receptor subfamily 4, group A, member 3; osteocalcin; and stanniocalcin 1 (STC1) but not of RUNX2 and ALP in DFCs. STC1 was upregulated in DFCs downstream of ZBTB16 and after the osteogenic differentiation. The overexpression of STC1 in DFCs increased the expression of ZBTB16 and specific markers for biomineralization. The present study shows that ZBTB16 induced the expression of osteogenic differentiation markers independently of RUNX2. Moreover, STC1 is a new candidate for the evaluation of late mechanisms of osteogenic differentiation downstream of ZBTB16.